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(54) CnOCOB yTMnn3AI4MH METAJUIMHECKOK CTPVOKKM 



(57) Pecpepar. 

MaoGpeTeHne othocmtch k o6nacTM 

yTMHV13amiM OTXOAOB npOMblliineHHOCTM, a 

MMeHHO k nepepaooTKe MeTanni/NecKofi 

CTpy)KKM. npOAy KT fiepepaOOTKM M0)K6T HaC^TM 

npuMeneHne a n poM3 boact Be BTopMHHbix 
cnnaBOB, b MeTannyprMMecKOM npou3BOACTBe 
npM jiernpoBaHMM. Cnocoo" y™riM3aijMM 
3aioi!OHaeTCfl b tom, hto weTa/inMHecKyK) 



cTpy)KKy, npenMyunecTBeHHO TMTaHoayio, 
npeccyiOT c OAHOBpeMeHHbiM cnKMroM, npw 3tom 
ocTaTOMHoe AaBJieHMe b Kawiepe cocTaBnaeT 
1,33 (10" 1 -10~ 3 ) na TeMnepaTypa HarpeBa 0,6 
0,8 ot TeMnepaTypbi nnaaneHMfl MeTanna 
crpy)KKM m npn yAenbHOM ycM/iMM npeccoaaHMfl 1 
3 ot npeAena TeicyMecTM MeTanna CTpyaooi npn 
TeivinepaType npeccosaHMfl. 1 s.n. 4)-nbi t 2 Ta6n. 
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(54) METHOD OF RECOVERY OF METALLIC CHIPS 

(57) Abstract: 

FIELD: industry waste recovery, recovery 
products may be used at production of 
secondary alloys, at metallurgical 
production . for alloying procedures. 
SUBSTANCE: method comprises steps of 
pressing metallic chip, mainly titanium 
chip, with simultaneous annealing of it, 



providing a residual pressure in a pressing 
chamber, equal to 1,33 (10' 1 -10" 3 ) Pa, heating 
temperature, consisting (0.6-0.8) of a. 
melting temperature value of the chip metal 
and specific pressing effort, consisting 
(1-3) values of yielding strength of the 
chip metal at pressing temperature. EFFECT: 
enhanced efficiency. 2 cl, 2 tbl 
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H3o6peTeHne othochtch k o6nac™ 
yTunnaaLiUM otxoaob npoMbiujneHHocTn, a 
MMeHHO k nepepa6oTKe werannnHecKotf, b 

MaCTHOCTM TUTaHOBOfl. CTpy>KKM. (IpOAyKT 

nepepaSoTKvi MOweT HaflTM npwMeHeHi/ie a 

npOM3BOACTBe BTOpHMHWX THTaHOBblX cnnaBOB, 

b nepHotf MerannyprviM npn nernpOBaHnn h 
pacKucneHUM craned. 

Han6onee pacnpocTpaHeHHbiM (45% ot 
o6mefi Maccbi otxoaob) m TpyAHee Bcero 
nepepaoaTbJBaeMbiM bmaom otxoaob flanaeTCfl 
CTpyxxa. Chokhocth, B03HHKaK)inne npn ee 
noATOTOBKe k npMMeHeHwo, o6ycnoaneHbi t&m, 
mto OHa 3aHMMaeT obnbwotf o6*beM, npoHHa, 
3arp«3HeHa MacnaMM \a 3Mynbcn*MH. H3BecTHbi 
cnocoSbi yTMJin3ai^nn otxoaob MeTannoB nyTeM 
nepepaooTKM hx b 6pnKeTbi, HanpuMep 6pnKeTbi 
Ana MOAUcpuqupoBaHMn nyryHa, 6pwKeTbi aha 
npon3BOACTBa MeTaruioB. 

Han6onee 6/im3kmm k npeAnaraeMOMy 
«B/iJieTCfl cnoco6 yTnnn3auun TMTaHOBbix 

OTXOAOB C nOMOU^bJO xo/ioAHoro 

6pnKeTnpoBaHMji cf)MrypHbiM nyaHCOHOM npu 
yAenbHOM ycunHH npeccoBaHHH 450-600 MDa. 
(lonyMeHHbie 6pw<eTbi 3aTeM moxho 
ncnonb30BaTb b BHAe oneKTpoAa npn BbinnaBKe 

CnWTKOB. 3T0T CnOC06 n03BOf1fleT BBOAHTb B 

aneiapoA AO 70% CTpyacKw. llonyMaeMbie 
6pnKeTbJ MMeiOT H3m6 a^zAMna, nnoTHOCTb 
0,6-0,7 ot TeopeTMHecKoii. 

CyujecTBeHHbiM HeAooraTKOM aHanoroB n 
npoTOTuna HanaioTca orpaHnneHun no ofrbeMy 
BBOAHMbix otxoaob (ao 70%), Manaa nnoTHOCTb 
aneiapoAa (0,6-0,7), mto 3aMeTHO CHWKaeT 
npoMHocTHbie CBO^CTBa 6pnKeTa n 
npon3BOAMTenbHOCTb npoLiecca npw ruiaBKe; 
Bbi3biBaeT HeoGxoAMMOCTb npoBeAeHwa 
OTAenbHofi onepai^nn BaKyyMHoro OT>Knra 
CTpyjKKM , 6es KOToporo nuaBKy npaKTMMecKM 

BeCTM HeB03MO)KHO M3-3a CMJlbHOrO 

ra30Bb(AeneHUfl. 

Ueribio M3o6peTeHMfl flsnaeTCfl co3AaHne 
cnoco6a yTnnn3aL(Mn MeTannnMecKnx otxoaob, 
o6ecneMMBaK)i^ero nonyneHMe npoAyKTa co 
100% C0Aep>KaHMeM otxoaob, noBbnueHwe 

npOHHOCTHblX CBOtfCTB H nJlOTHOCTM. 

Llenb AOCTMraeTCfl TeM, mto wvixTy, 

COCTOflLMyK) MCKHIOMHTenbHO H3 MSTaJTTIMMeCKVIX 

otxoaob, npeccytoT npn TeMnepaType, 
cocTaBnajomefi 0,6-0,8 MeTanna otxoaob, 
yAe/ibHOM ycunuM npeccoBaHHR 
cocTaBJiflioi^MM 1-3 ot npeAena TeKynec™ 
iweTanna npa TeMnepaType npeccoBaHkm, npn 
ocTaTOMHOM pjaonenm b xaMepe 
1,33 (10* 1 -10* 3 ) (la b TeMeHne 30-60 mhh, 
OAHOBpeMeHHO b npoijeoce HarpeBa noA 
npeccoBaHne npoBOAHTcw BaKyyMHbm oTKnr 
CTpy>KKM aha yAaneHwa rasoB. 

Cnoco6 ocyu^ecTanfltoT cneAyJomuM 
oSpaaoM. 

MeTa/mnMecKyK) cTpy)wcy, HanpuMep 
TUTaHOBoro cnnaBa, apooat b MonoTKoaofi 
Apo6nnice Tuna 188 flP ao pa3MepOB OTAenbHbix 
M3CTM14 (5-10)x(5-15) MM. Pa3MOJ10TyiO CTpy>KKy 

noABepratOT MamnTHoPi cenapauuu Ha 
ycTaHOBKe Tuna nBCy-40 An« yAaneHnw 
>Kene3Hbix MacTMi^, saTeM npoMwaaiOT b 
o6e3)tcvipMBaioii^eM pacTBOpe, HanpuMep, 
coAepxcaujeM 20 r/n Kanbt^HHUpoBaHHOM coAbi n 
30 r/n TpuHaTpn^ cfoccfaTa, nocne Mero 
npoMbisajoT b BOAe m cywaT. noAroToaneHHyK) 

T3KHM 06pa30M CTpy)KKy 6pMKeTMpyi0T Ha 

npecce ycwineM 6300 kH c BaKyyMMDOBaHneM 
30Hbi npeccoBaHMfl ao AaaneHMfl 
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1,33(10 " 1 -10" 3 ) na, b TeMeHne 30-60 mmh. 
TeMnepaTypy 6pnKeTnpoBaHH« aha TUTaHOBWx 
cnnaBOB Bbj6npaK>T b nHTepBane 1000-1 150°C, 
npn 3tom yAenbHoe ycunne npeccoBaHMR 
cocTaBnweT ot 10 ao 30 Mlla. B npot^ecce 
npeccoBaHMfl ao nnoTHOc™ GpuKeTa 0,8-0,9 ot 
TeopeTMMecKo^ nponcxoAHT An^ysnoHHafl 
CBapKa MacTMi4. 

MaTepuianbi, ncnonbsoBaHHbie aha ujuxtw, 
yKa3aHbi b Taon.1, TAe npuBeAeHU napaMeTpu 
npeAnaraeMoro cnoco6a m csowcTBa 
nonyMeHHbix 6pnKeTOB. 

npn co6nK)AeHMn 3aflBneHHbix napaMeTpoB 
no MUHHMyMy, cpeAHeMy 3H3MeHnio, MaKCHMyMy 
(BapviaHT 1-3) b 6pnKeTe o6ecneMHBaeTc«, no 
cpaBHeHwo c npoTOTunoM, noBbiiueHne 
nnoTHOCTM Ha 30-50% m npOMHOCTM Ha M3rvi6 b 
5-6 pa3. B cnyMae, KorAa napaMeTpu 
Texnpoi^ecca Bbixon^r 3a huxhuPi npeAen 
(BapnaHT 4), 6pnKeT no csoviCTBaM b cpaBHeHnn 
c npoTOTunoM npenMyiAecTB He nMeeT. npM 
Bbixofle napaMeTpoB 3a BepxHUM npeAen 
(BapnaHT 5) CBOvicTaa 6pnK6Ta OTpaxaioTcn Ha 
ypoBHe MaTepnana, nonyMaeMoro no 
saaanfleMbiM napaMeTpaM. 06ecneHeHne we 
3tmx napaMeTpoB CBA3aH0 c ycno>KHeHneM 
Texnpouecca (b MacTHOCTn, BaKyyMHoro 
o6opyAosaHHfl) n 3aMeTHbiM noBbitueHneM 
3Hepro3aTpaT, KOTopwe He KOMneHCupyioTCfl 
nonyMaeMbiM sc^qbeKTOM. 

BapnaHTbi 6-9 noKa3biBaioT, mto 
ananorMMHbiM o6pa30M mo>kho yTnnn3npoBaTb 
CTpy)KKy TUTaHOBbix cnnaBOB m APyrvix atanBHux 
MeTannoB, TaKvix KaK^upKOHMM m hho6mm. 

npeAnaraeMbivi cnoco6 no3BonaeT 
ncnonb30BaTb MeTannnnecKne OTXOAbi Ha 100% 
no cpaBHeHwo c npoTOTunoM. 

nonyMeHHbie 6pnKeTbi npuroAHbi An« 
BbinnaBKM btopmmhwx cnnTKOB, npn stom 
BbinnaBKa cnMTKOB npoMSBOAMTCfl b 
cTaHAapTHbix BaicyyMHO-AyroBbix nenax, b 
kotopwx BbinnaBnflioTcn npaiaviMecKM Bee 
TMTaHOBbie cnnasbi. 

npn peann3aunn npeAnaraeMoro cnoco6a 

HeT HeoCXOAMMOCTM B COSAaHMH HOBblX 

AoporocTOflii^nx MeTannyprnMecKkix nene^ c 
snejorpoHHo-nyHeBbiM wnn nnasMeHHbiM 
mctohhmkom Tenna. 

BTOpMMHbie cnnaBbi, BbinnaBneHHbie Ha 6aae 
CTpyKKM TexHUMecKoro TMTaHa MapKn BT1-0, 
MMewT noBbiiueHHoe no cpaBHeHmo c cepMMHbiM 
cnnaBOM Ha 0,05-0,1% coAep>KaHne npuMece^ 
BHenpeHUfl, TaKnx KaK KucnopoA, a30T n 
yrnepoA (Ta6n.2), mto cHM)KaeT nx 
nnacTHMecKne xapaKTepucTHKM. OAHaKO 
npuMeHATb TaKMe Marepnanbi Ann Hy>KA 
HapoAHoro xo3Ji^cTBa L^enecoo6pa3HO m 
sKOHOMvmecKH onpaBAaHo. 

YKa3aHHbie GpuKeTbi c ycnexoM mop/t 
ncnonb30BaTbc« b MepHO^ MeTannypruM BMecTo 
4)eppoTMTaHa Ann nernposaHnfl n pacKMcneHun 
CTanefi. 3aMeHa o>eppoTMTaHa Ha 
opuKeTupoBaHHyio TUTaHOByio CTpyxxy AaeT 

B03MO)KHOCTb nonyMMTb 3HaMHTenbHbl« 

SKOHOMUMecKMi^ sc^c^kt b pesynbTaTe pe3Koro 
CHuxeHUH sHeproeMKOCTM npoijeccoB no 
noATOTOBKe TMTaHocoAep>KainMX Marepnanos, 
npMMeHfleMbix b MepHov^ MeTannyprvin, 
BbicBo6o>KAeHnn nnaBunbHbix MOi^HOCTe^ no 

npOM3BOACTBy 0eppOTMTBHa. 

OopMyna n3o6peTeHM^: 

1. cnocos yTnnn3Aqnki 

METAJlJlUHECKOtf CTPYKKH, BKmoMawiMMPi 

nOATOTOBKy UJMXTW, BaKyyMHblfl OT)KMr M 

npeccoBaHMe, OTnviMaiotuMftcfl TeM, mto 
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npeccoBaHue npoBOA^T b BaKyyMe c 

OAHOBpeMeHHbIM OTTKMrOM. 

2. Cnoco© no n.1, oTJikwaKNUkiCtafl TeM, hto 
npeccoaaHne npoeoAHT npn . ocTaTOMHOM 
AaBneHnn b icaMepe- 1,33(10" 1 10~ 3 ) (la, 



TeMnepaType 0,6 0,8 ot TeMnepaiypw 
nnaaneHMfl MaTepnana CTpyaacvi, npn ynenbHOM 
ycunnn npeccoBaHMfl 1 3 ot ripe/jena TeKy^ecTM 
MaTepnana crpy5KKM. 
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